ensure that the universe of possible problems is methodically reduced to the true root cause.
Problems can range from catastrophic (zero yield) to subtle (erroneous results for very specific actions under very specific operating conditions). Once errors have been observed, debug takes over. When problems arise, the first challenge is to categorize them. Causes can range from incorrect specifications to silicon defects, to measurement errors.
This special issue focuses on all aspects of a successful debug process: how to prepare, what to do during debug, and how to use the results to improve things in the future. The seven articles in this issue cover a broad variety of topics in silicon debug (finding and fixing design errors) and diagnosis (finding manufacturing defects), as well as the newly emerging middle ground between the two: at-speed timing failures, which are often the result of a combination of weak points in a design and silicon abnormalities.
The first article, ''Functional Debug Techniques for Embedded Systems,'' by Bart Vermeulen (NXP Semiconductors), focuses on using a combination of runstop debugging and real-time tracing to provide observability in systems where there is a problem. Specialized hardware to improve accessibility to a design is the focus of ''In-System Silicon Validation and Debug,'' by Miron Abramovici (DAFCA). Adding such design-for-debug hardware up front can simplify the challenging task of determining whether a system is working as intended when silicon comes back from the fab.
Next With the disaggregated IC industry, every IC design touches many companies, from EDA and IP to manufacturing, packaging, and test. With so many participants, standardization is becoming increasingly more important. The final article in the special issue, ''Overview of Debug Standardization Activities,'' is an update on debug-related standardization activities by Bart Vermeulen and other key members of the Nexus 5001, MIPI Test and Debug, IEEE P1149.7, IEEE P1687, and OCP-IP Debug working groups.
WE HOPE YOU ENJOY this special issue. In addition to informing you about the latest progress in this area, this special issue hopefully will encourage you to address these challenges in your own organization and to become a part of the growing community of debug professionals. There are many ways to participate, including at debug-specific events such as the annual Silicon Debug and Diagnosis Workshop. Together, we can face these challenges so that debug can continue to become as structured and disciplined in hardware design as it is in software design. & 
